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A nitrifier consortium immobilized in polyvinyl alcohol was used to remove ammonia nitrogen from synthetic wastewater
in an airlift bioreactor. The minimum aeration rates were 0.4, 0.6, 0.8 and 1.0 vwm for 5, 10, 15 and 20% immobilized
bead packing volume fraction, respectively. The efficient packing fraction and the aeration rate for ammonia nitrogen
removal were 15% and 2.4 vvm, respectively. With a hydraulic retention time of 0.5 hr, the removal rate and the
efficiency of ammonia nitrogen removal were 1685 g/m” - day and 48% at an influent ammonia nitrogen concentration
of 75 g/m®.
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Table 1. Synthetic feedstock solution

Component Concentration (g,fm3) Function
NH,Cl 95.48 N source
NaHCO; 681.73 Alkalinity control
Na;HPO, 30.55 P source
Nitrifier consortium PVA
Conc. : 4.5% \ Conc. : 30%
Nitrifier consortium Mixing PVA
Caonc. : 2.25% Temp.: 20°C Conc. : 15%

Dropping
X

Saturated boric acid
Temp. : 8°C

i

Keep In saturated borlc acid
solution for 20 hour.

!

Washing
20 min.

i

Nitrifier consortium immebilized bead
size : 4 mm

Figure 1. Preparation of nitrifier consottium immaobilized bead by
PVA-boric acid method.
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1. Feed tank 6. Immobilized bead
2. Peristaltic pump 7. Qutlet port

3. Airlift bioreactor 8. Air pump

4. Screen 9. Rotameter

5. Baffle 10. Air stone

Figure 2. Schematic diagram of experimential apparatus.
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Figure 3. Minimum aeration rate for flotatien of nitrifier consortium
immobilized bead.
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Figure 4. Effect of bead packing volume fraction on ammonia

removal rate at the minimum aeration rate.
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Figure 5. Change of DO concentration difference and effluent pH on
bead packing volume fraction a1 the mintmum aeration rate.
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Figure 6. Effect of aeration rate on ammonia removal rate.
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Figure 7. Change of critical aeration rate on bead packing volume
fraction.
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